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« IB « 

a n ft f» a Bi CO « « T £ A n: u r <e d JE ft ft B 

i£« feftf^RI6«'6(Di9n^C9BMftB^ur 



ftf^S9«!r3»*^tiDI9B L . WSSiEBIbB 

B1£«%:^it>. »i£«ltB1£«tC^je;:r ftttrSB 

ftf«B«±r«>BX»®JBtta&j»«&-cBf^?'- 

ft A C trf^tth-r «ttB«i7c»B. 

Bm^ilBi»tiDBS»T'-j' Gttr dBi^St 
BsT»BiL7eBfl»0!>Be«l&S'rsftfrx 

B38^BBJ:Tti!>Bi»Ol^ft. BtellFtiOBf^lll 

BGttf»Bn(±-C<DaB09ttB««>BfiBiO 
IEfbfrBJ94«»cB£ ttBB^flOBiia & 
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«tt K A 3!) ^ » A A * n * IE « <t « « © 

^ ;8 v« < 2 & 09 -e A & iV 4t ^ ^ c o 

<ir) mi 3 X jit iSI S • 




»l!a^3-280164 (2) 
gjf^^ . ^ 1^ ;ti <r ^ a> i: 6 tv. t(rx&isii^^ 

-f iv 3^ ^ K ft ^ ft 9 jft n« S . 

i9m AH 3^ ilS L « R <0 IE 



Silatf^ftSa^i^KK^ffy- «KHi»«)ftf^ 

>-t/s x^J:^(^fte®*^tt^^^®^^9^3 
a*v-cv>*. r 09 J: ^ )asft«*f*idti"a*i»4: u 

U3ft*u. tft-ett. #.»0c:*»ty»«> 

tt«09ft » fen A»&3e«Vft*«*<tt a * n-cvx 

@GA9> <b ^BQ t: ^ ^ itft ^ ^ ^ "fc y 



X 0) ft « ^ ^^ttt* & :;^iGK & u r . ttf^BS 

ffi <V T V* * . 

^n-rn # - 7 u - Att^^eft-r « d 4: *» 6 . * 

00 * K IBJ r i: 10 M & K 4: W * t'* T <ft 

« k *i T ifia ft - -3 - « 3fe ^ * w <^ « ^ • 
fte«):gftA^»«iT#W)flf*3»****fc»^^^W«*^* 

f^^Cov^T, *0!>ftfPttWfcK*.T ^Mkfi[ 
«<D«i£«CD»ff ^tt ftSA.& ^ $ 
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m s «c A o & . 

«E T xE iA ^ L T «! ft JC « « i: lb f» n «6 ]^ J& 



»HI¥3-280164 (3) 

KrJw^-Cfl^Ei^iStc^ltftiEmfbAII^B^^aE). 
S(IHIft<t:«i£B^^;£:i' ft ffirsKi^tltlS: J:-e tiE) a 

»flD«tt« * *«»Tibf^-? - *tu-cm»*rftB 

««i:-rft. . 

BSSiE4l<tBttB£il#a«. t»£ibf^«ll»i:-e 
^B^0ttB^«)Btttt®£<l: ftB^at^^K^ u . 
ttB B«(4!>BttB ft ^tt ft f^«t««>5 « TIE fie 

ft iE Jl < t JK « « % B £: O H «K & fl ^ L -C ft ft 

mmitmamy'- 9 %^mt ^ 't a> t V , mum 

<bBi£«(OI8^B2:ffirSBxEfin:B4£B5^- ^6 
tt£B^l:BttBic«|&-rft«9eitif««i«|:±r(]DB 



cofc-Tft £ ft. 

rftc£:;9sr«. nBK:«&&i£Bn:Af£Bfe N^iai 

«f mv>Ti»:£r ft £ i: A'r * ft . 

^SSnf^^B^m &«B»lt, »E4>ftf^ 
^B^Bjef^'&iv^nJIftftftft&^gBU'CftftB 

]tf«BISIIftftBftft:eBUTftftB^r-^^» 
-:fv>T-e«>BjB:(Oftftftfi;!^^4»«&»s<B^9' 
-^ft£)Arft«»(02:-rft£2:]S«-eeft. 

fti&. BCBii^cDattfltt. mmaisiu. mm 

A. B<0B1i. tti:Km. »^hm. 4$ttjSft2f 
cORJBBtt. BBX. 7 X - K«ODm«Bii«<;D 
fif^Ci; tJBfk-r ft B{£-e lb ft* 

B^2EB<bBttB^B^B3S;(. B&iEiR 
^Bi£tthi^IUI2:^llftftRfiKftilR3^L.&1ftBfiD 
JEB<bBiiffi;&llf - 3* «r«rt Tft U « BSA^O 

^ftfc*y-<oiEft<b«ttB*B7*-ffe«sr 

ftJ:^C-r«£k3fli<T « ft - 



C ft ffl ) 

£«)J:i*cB«tt**tft£i:3ft*fi. 
(X. tiD^ffi J: U JiSS B a^Xi^Blft 2 ^ ft . 

SB^Bi:(c^»t. «l#ttB^«DB<Cd!>BB-D4£ 
J:C0BJI»flDB4£« (tt81») ftiEB^UTtttUB 
JS^ ft^%rft£ ^ »c J: t;. iff a<DB t ft«fl«Bm 

tc-^jtft£^9Qi^-eftft. 

B»»CE)BS« & i£B<b U r B 0 ft ^ £ i: 
»;^UJ|v^Bf»£«fc|l9K'C« ft. 
itit. Wti1^^mt\ «l^B«ci:coB^CDB{£B 
£:ft^<D^B^«>nff B52iCB:Sr ft £ t 3^ 

^ 5 >4r4iffenft ft*<E)»£«Brfta^*=a:. m 

B<bB«Bi:^W0HfiRCE>4»ftSXTtvl£«l:c%« 
«ft4t0^ic»#BB%t?-»£i: «tT*ft. 
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WIBy3-280164 (4) 



A:ft*IB 1 0 0 , Hi&««*« 101. tt#:gll 
7 *^^Tllrii«*v■C A* Iftf^««*«l02 

It. ttf^«t»s«#« 1 0 3 , j£^<t:Rtt«£il 

io2tt. a»fl9«ft fe3S«-r ft ^^-c* 

« tt^^F - # ife ^jat & • 1 0 6 bt . 

tfaSiHJ^T*- * «35<3^a 1 0 7 t±, 



cD^ib. seiitioift « cDiea'c « ft » ft 

«UT«:ftttf^«l»7=- ftlEIELrw^ft. IE « I 

1 0 4 a. a®a>ttf«fti»J:«c^f£c 

S^>9nk<E)nflRti9^ft:SIIU-C<eftiElft{l:(fitK 
^-^ftCfltUTV^ft. BJl^Xtt^SlOStt. 

X. « ft^»^Sttftftf««kl»Ji«!)H^<iDttMiS 

c:nftttf^Htti9«a3^ftSb^«t7«-e 
4ti&ri&ftnf^^'- ^ ft « B«»£lt2#» 1 0 6 »c 
m^-Tft* AXl^lSlOOtt* Bi&:g«^»10 
lK:^U«7Ti-rft«4:Bil^ftffii^'rfta(n<B}&ia 

❖ ft A;5^tBC30! -3 T y , -^-AB^Stt^mi 
0 iicEt»anrv^&»*H»^ - 6i 

Jir9coBi»ftB#er ft. ett«Eivr v^4c ^^Bi^vc 
ov>T«:A»#«l 0 03ft»64fi*Bie'7*-ii» ftA 

;E7-r ft . A:tt^a 1 0 0 mi^itm^mi 

10 2C^*LBi&«ft«»CM-rft«^'«»^-4'ft 

A;(iTft. Mitbf. 1 0 3 ic 



AJ!3rft. *fc. iE«<i:tttt««*«10 4K:. 
S^-eeOHfll^Kl'^. ffiri5l&4^«lMPJ:(cJ?»tftB 

^<o»iba«. atftft^t. £(*Jtt^. Mufiuft 

/»^$«> «M«"e«UfciE«<ttt«^-4' ftA 

y^jr-vftAfl^aioo-e^se-rft^-itctT 
% <fc v> . 

err. 4:9EnMtiDt»««l^ft Kf^k ^^^K 
Wrft. *f. JB 1 B KljEftT J: «*«Bi& 
ftlGdffi^B (xO. yO) A* eStt^lCllT^it R 
(xl. yl) *-C. tO;&*i&tl»>!B'Cl>ltl« 
1tft*,«4:rft. J: ^ «c»ftft »0*ft 

«*^«ti»3e«^» 103t«»r%T, tt« ixO , 
yO) fe«ll»ttBa: A[« (xl. yl) ftH 

T^ftK^iT ftatt-cai»<onf^tti»fts« t . « 



©iftf^iiwp^-i' fta»rft. iE«<bffiH 
0P){ftK^8»nBtiDHfl(ft:£il't'ft. cdif. lEAYb 

tftBtfct. ttfPttl»tf)^«ft 1 ii b. cAJC^^-r 
ft«Iffl{fitBA"&*ft^n»=^*tftBi!»0{£cB«-T* 
0E»J£lttCDW'd'ftk^^. L^;0)t-»-C. (fcS»^4D^<ft 
tt <xl, yO) ttiE«<fc<aBOT?*y. »7ffi 

a < X 1 • y 1 ) ttJEMLitULm 1 tu^. 
fi<o»^. iE«n:ttS:ett^A 1 0 4 7kfc. ib^ 
H^^iC (xOt yO) fl!>tt«*£*?y. 

tii^nBtticKTfica (xi. yl) kzmm u 
'e«)iiQftaift«dK:«iim»«&-r ft^'ft. isib^ 

•Ci£IA<i:ttai i:«:ftBIRt*^ni:lEm<t:ttBk 
cOM«*3e«l'. Civft jE«^ttR^- i: UT 
asATft. IJCC. B»lltt««#B 1 0 5 -t?l*. 
t9&Sfrf^«l»7- ^2:iEA^^ax*5kftJS(U 

a*, t-rofu^fai t 0 t 1 n^ti" ftttf^s8>6 
9^ 6 ft ft'f^^n * tr « ^no fi^ ^B ft 3tt 16 ft 
«c^c, iEiR^bttB^aa^a 1 0 4 (^<o^M t 
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!IBBy3-280164 (g) 



BJiCQffiSdit (x* y) ti:^n^iv%j£-c;jt«> 
6X2: d^-e ft e . 

y»yl-P+(l-p) -yO 
fenfU . 0 S P ^ 1 

«S[VJft«l(x» y) fe]JH!>r ftfPf^- * fc LT H 
)1»£A^15 1 0 6 A ;tyr&. mB±iA^&t 0 

iiABS^xcvmu. n^Aiifftit^ift 1 0 5 
T ttL K « - (0 a[ r » A -r & n ft «> B ^ A 



^tl. iEan:(fi[B^tt^«C I 0 4 fi: . Bl 

B<i!>«t:^«£B«0«|3&:nK3»«^B2agtcj5irJ:-d« 
j^ivtt (tOr«Dn{fiCB. ^l8tlTl/2. It 
m t 2-c«jffiflcB^<eftSfntt} ^DBBtcBJC-r 
rn(C J: U. H^B&ttir^jS 1 0 5 li 

V'BttTi£3R<t:ttB«)»-mft4T^ . «»c«»I 0 7 

XBttB (xO, yO) ir ettbt 1£L , tL^m*? 

«if»«)2(&j^ottBK9ra u. tz^K*itmm^ 

BK:A&i:v^^Bft«!'r&. 

f^«i89iJb0D{fi[B2:H»«fc«nflK(B£r«»^ic 
tt, iE«<fe(CtBAB#« 1.0 4rtCOf'-*trBX 
■r* J5£tt-CB^KHtft^ c t *«-eft «. tit. 

flDi|i^«)ttBjfeif«04Ei»<i:*nfc«-ca«-r*» 

;»^Tft«^ib, Bf^<Z)32B«:Bft«*^Aft«d%ltcf7 



4cXBAiCJ:ntf. K 4c 0«) I'we B f$ 
B:eU, ^«DBf9(DX«&iEft<t:ttB%B#S 1 
iiKA«:Bn:d'tt'&B^t±. fi£5tt<0 J: ^ Bf^«l 

43%. I^ittf. B I Bicm-r <}: ^ ^. iEftfbffiB 
T ft 4 . 

B I BIIBMtc fe^kt-C. iEBn:tt[.B<D^ 

3&iftfcov^rtt^r r-;* -5/« v^T? J: < 

Ad. B2B%ffi^'r. -eOKXCDSt^mcow^ 
T]£^6. B2BrM:. B I B-C:£rtt u &toffi<a: 
B9»*6>ITttKj&f%»cffi«d(|(c|^tt-r dfit^fe t 



Bf^«li»i lOf^B 3 B 0) ^ IC BB^4 GS 
JftoTt*. B^^Kctt. B^«lMi«B^(cBRQr 

B4^«1K»<03&B ^ . i^rBI^Bf^«t»J:«>Bi&(ftB 

£:<oB«co%B2:fri&jactc:6B-r«cfe]^rfte. 

UJttf^oT. Bf^VlBSB^ia 1 0 3 . © « 
B3^B(«B«»BSfr£BL. i£Bn:fl[B:gtt^ia! 

J:«DiEBfl:titB^«:B^B^-ViEBft«atB&^n 

fc ©M» t:t«-r * d k **Tft a. c:©j:^c, 
:4c9[Btf97*(t. ttf^BW^^B^ -e0Bf^«tB:±«D 

ttJieO) ^ )Q^^BBJST09^n•*(>ttB4|^ti!>B«ffi 
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n infiE s « it ft H fl» (0 lb (c o v% rnt <s 

-f ft . 

BJ»s tt^ 91 oiic. h ite ft Qg}^ 

ft^tt^ft. 4:3tEttM*Clt«'r ft ^ 
^-<3r^flI«ft^^UT9c^A^<c|b^fe#^ft. 

f^U, A 1 0 0 A<0j5Tf WWJKilflD X 

»]Sv^«9f A/T 7 1F«:»nr ft • C<i!>tt^(±9c 
flD J; d teSait ft r ;Q^-C« ft. <er, ftf^tt» 

att^isi 0 3 tca»a>ftf^«i«!%a«r ft. c 

tQC<. B»CDttB«fiSYtiS«ft^CD-7ft *). -e 

ic. jEftfeticB%B^ar4 04fi:«tt-rft. t^sa 

7 A 1 0 O A 3d« 0) A;!l BffiiS 



tgfiBy3-280164 (6) 

m (x. y) r*ft. tiKr>r. C CDiEiHfbttcB^ 
||^IS4 0 4 -ett. CCOBIBAB (X. y) hft 
^tt«ECDj£«.<btitB^ 0D Wfii^SUr ft • 

&^A;erssBittB«>xMBaic£D»tt$rft;t«>, 
7 'ii ^tnxfjAman x jbbb^ «ttf cDxEA^tsffiB 

^ «DHfll &:g||*r ft C 2: C«!ft . ^CX-^s^ 
^(*. XT^y yft^Kttt* ftf ftflDT^iLftivfcx 
a(cjtturnAd^«eaQft&Si.^ftca:k:<}:u»% 

r « ft • -r. jBisi^^m^m^WLA, o a 

lite. IIE4Bh:a%'r<2:d<i£WftHiSr&)&!ft. 
A^J^et X 0 0 A A^dgEB^C. B^«ign)|C8D4 

05»cA;cjdnft. -er-c. lE^fbffiB^B^a 

4 0 4 <OAJ&a«l^iEj0l<t:{fiCBl:CDH««*€», -it 
ti9 A :«J JBSB lOVje:^ ft tt f^Bi^ (0 ttf^<| J: (0 iH 

C. ttf^tlia»^«^a 1 0 3 <9ftf^ik«»7'- 3> 2: 
Of^HlME Bi^tDJEift^tfCtKi: 6 Bi&^B S; 



« 1 0 1 ©H»7^- * ftffl • B»&«a*«l 

■eajSTrft. 

tc^UJei^CDA/|il^U'Cttf^TftBi»«D«^(C 
^i£4K^aEfl£B^»4 0 4 51 -e 

A;£r iiiEiK^fc^aB^ «E)nfiRlc KX-r ft )£ltT«4L 
kiCi^'r ft c 2: 3S(-e «r ft * 9;»cb 3 coi^ttM 2: l 

ffl^^■csB•r ft»^icov»ritt«-r ft. sicsiism 

-ett. :«riftB^<0B5l^f:att-r ft 

-frfcur, ^coO'-^cD^^ftWv^ft. cc-ei*, 

»cMtTt>. B«lftCDBB»:g«it^r £ feCJ: 

u ^ a; T ft ft . 

(Dourreittpolnt : B%^^VttB«rB#*^ft. 
at X y Boveto :JSB <x» y) IC^i/Ty^ 

(^:/ J:tf fe«]B) 

(Ss y lin«to : 9l%«D<^V<ftB^&!SB (x. 



y) KI^VdTiJi/ (-^y %T=ft U&«J«) -CffB 
•^JC^BTft. 

®xl yl z2 y2 x3 y3 eurv«te : % & CD ^ V 00 & 

( X 1 . y 1 i . { X 2 , y 2 ) • ( x 3 , y 3 > 
« 4 jSi-cmAt£ *vft^i;:&tfi»J:fc^vir.>vTj 
»B-rft. 

®clo»ep»trt: «l^<D^>«{(i[Bd*^»B«Sr^ 
■ovetbO) IS^gtitB « > •if > iri^fft U . BB 

^fc^^fft. 

Bdtvi&BiE^ (4(9 ICcurvftto) ft j8 5 B 35f-r J: 

fcffiv^-CWB-rft. Bil>®-^y5''aBS0 1U:i*, 

8B«LT«<. #B«1- (n-1) 
-r:/S02t«««>B»ji©:/y^f"-r:;r503 
(Ctt. -etiDBBCDB^jfiJBB (xO. yO) . H 
j5BB (x1» yX) . B^j£ )»> €i 0D BB * T 
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^<D;KW N L P ftCfltr C C r . 

♦ ♦Wicfflv** c * »j . ESfi-r a c j6*rft 

t-Cp*Tt.-LO)/CLX-L0)i:-r*fc, 

x-xO+t*<xX-xO) 

y-yO + t*(yl-yO) 



^1B¥3"280164 (7) 

p«pO+(t-tO) • <pO-p X) / (to- t 1) 

♦ ftMfc'T« 4-ftf^:glSI^J9 1 0 2 cr)4.^. ^ ^ 
C jfiT « C a: A^-e # 6 • cnicJ:U. Bi&&^i\ 
Tft#*ft«-r )6^T«. ft^;^lft«»fV«ic 

mmt m«itiDft'ms«^a xo2«. io2bfe 
2^fflir^T« A'eii«)ft« ft&n-r mem<o 



a«r%«UTsg« 4»ftttf» fcos-r « » 
n^;e«^tt X 0 2 b tt. ^n&Bi»dD@eAfc 
«n«fe£tturjb'o. BCiftf»&isMir«. a 

^&i&f«:2«^Axo2a* I o 2 h 0>^]smm 

«A(OJItt««c. B X BICttft & f^McSftlC^ K 

B»£jft#Bxo6-ett. ftf^^lft^a X 0 
Zm. X 0 2 bTif#«n^Btt«^^r»ai u , 

^OBttCflgv^. B»]e«i^lB X 0 XCDBi»7'* 
^ J: U BscBS^- « fe^irit-r U±0Bf1i(c 

t>s«v&ftft fc«rr « B0^«9Vd tv«. 
ftf»%s:«Y&^««« ftf^tiwagii^ahiEii 



Bo^ »;ftf^(Ott8|tC9^ Cr«^ « « 1:1 o 
Cr^«IMii:^B»iOBtt« (^B9} «iEiR<bU 

«n«^;s^ 6 jKigr ft z i: K ^ u . j^a«!>ft«& 

jft^BII»fcl-$jtftJ:)tCL'Cv^ftC£:;6«i&, {fc<D 
i&ii.ft . 

B»0Ai£«fcIEjtt^Lrft«J&oTb>ftcih 

d»i»*u«i'ef^:&««9i9e-c6ft. 

^ftf^cO^n^: (OHtt«. ll^iCiR^er ft r 

-cftft. Civic j:u. nfp«i8»3er(m--c. ftf^co 
^w'ivif^fftiiJift^oicaiirftB^kitt, 

^nhOHa&^-tKXrftchicJe u. -dDft 
f»m»k:^B«nefr4li^ftd::^'t*ftft. 
4 . Bar0B4Lfii8|(ia 

«XBl«4:9K^«>-Xtt«f9a>i/A^A«jftS, 
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2, 102a. 102b, I02o -ftf^^fll^ 
A. 1 0 3 -SlfPtttf&A^IS. 10 4-£ill<t 
JKttfiSM^A. i 0 5 -BJ&KttttH^A. 1 
0 6 -Hi&^d&^lft. 10 7-»m#ft. 4 04 

'"BMLitm^m^m^m. 4 o 6 -b j&«f£«tii 
ftsA m m s A 
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(54) MOVING PICTURE DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To realize an motion definition easy to 
understand by dividing a motion defining means into a 
motion locus defining means and a normalized attribute 
value defining means, and defining only the locus of 
motion by the former, and defining only relation between 
a normalized attribute value and the time of the motion 
by the latter by normalizing the attribute value (position. 

etc.) of a pattern on that motion locus. - ' ^ ^- : I 

CONSTITUTION: The motion defining means 102 
includes the motion locus defining means 103 to 
designate the motion locus such as the movement and 
the rotation, etc., of the pattern on a display screen and 
the normalized attribute value defining means 104 to 
define normalized attribute value data in which the 
relation between the normalized attribute value obtained 
by normalizing the attribute value such as the position, 
etc., of the pattern on the motion locus by the length of 
the motion locus and the time from the start of the 
motion. Besides, it includes a pattern attribute 

calculating means 105 to clock the time from the start of the motion, and obtain the normalized 
attribute value at present time based on the normalized attribute value data, and obtain the 
attribute value of the pattern on the motion locus corresponding to it, and output it as motion 
data. Thus, the motion of the pattern is easily defined. 
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JP-A-3-280164 

The present invention is described below by 
referring to the preferred embodiments* 
5 FIG. 1 is a block diagram of the moving 

picture display device according to an embodiment 
of the present invention. The moving picture 
display device of the present embodiment comprises 
input means 100, pattern defining means 101, motion 

10 defining means 102, pattern generating means 106, 
and display means 107. The motion defining means 
102 comprises motion locus defining means 103, 
normalized position defining means 104 as 
normalized attribute value defining means, and 

15 pattern attribute calculating means 105. 

The pattern defining means 101 stores the 
basic pattern data (pattern data) of a pattern to 
be displayed. The pattern data prescribes the 
relative position of the elements forming a pattern 

20 such as points, lines, etc. The motion defining 
means 102 defines the movement of a pattern, and 
generates motion data prescribing the relationship 
between the attribute values of a pattern such as 
the position, the rotation angle, etc. and the time. 

25 The pattern generating means 106 receives the basic 
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pattern data and the motion data, and generates 
displayed pattern data containing the attribute 
value such as the position, etc. of a pattern and 
the time. The display means 107 receives displayed 
5 pattern data, and displays a moving picture 
according to the data. The motion locus defining 
means 103 stores motion locus data defining only 
the locus indicating the range of the motion such 
as the movement, rotation, etc. of a pattern. The 

10 normalized position defining means 104 stores the 
normalized position data defining only the 
relationship between the position on the motion 
locus of a pattern and the time. The pattern 
attribute calculating means 105 obtains the 

15 position coordinates of a pattern on the motion 
locus at a certain time using the motion locus data 
and the normalized position data, and outputs the 
motion data obtained from the motion start time to 
the end of the motion to the pattern generating 

2 0 means 106. The input means 100 can input into the 
pattern defining means 101 a display pattern 
command for specifying a basic pattern to be 
displayed, and selects a desired pattern from a 
basic pattern data group stored in the pattern 

25 defining means 101. For a pattern not stored in the 
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pattern defining means 101, basic pattern data is 
input from the input means 100. The input means 100 
inputs a command and data relating to the motion of 
a pattern into the motion defining means 102, For 
5 example, the position data of a pattern such as an 
initial position, an end position, and an 
intermediate position if necessary, etc. on the 
display screen, and a command on the motion such as 
movement, rotation, reduction, enlargement, 

10 transformation, color change, etc. can- be input 
into the motion locus defining means '103. The 
normalized position data represented by the 
required time from the initial position of the 
movement or rotation to the intermediate position 

15 and the end position, the moving speed, the speed 
change, the returning operation, the repeating 
operation, the stepping operation, etc. of a 
pattern on the motion locus, as the relationship 
between the time and the normalized position 

20 (attribute value) is input into the normalized 
position defining means 104. The normalized 

position data can be stored as several pieces of 
pattern data so that a desired pattern can be 
specified by the input means 100. 

25 The detailed configuration according to the 
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present embodiment is described below by referring 
to the operations. As shown in FIG, 1/ a pattern of 
a train is assumed to be moved from time tO to time 
tl from the initial position (xO, yO) linearly to 
5 the end position (xl, yl) . To realize the movement, 
the motion locus defining means 103 defines the 
motion locus of the pattern with the straight line 
having the initial position of the coordinates (xO, 
yO) and the end position of the coordinates (xl, 

10 yl) / and outputs the motion locus data. Then, the 
normalized position defining means 104 defines the 
relationship between the position of the pattern on 
the motion locus and the time. The normalized 
position refers to the rate of the distance between 

15 the initial position and the pattern position at a 
specific time relative to the entire length of the 
motion locus of 1. Therefore, the initial position 
(xl, yO) of the locus is the normalized position of 
0, and the end position (xl, yl) is the normalized 

20 position of 1. In the present embodiment, the 
normalized position defining means 104 indicates 
the position at (xO, yO) at the motion start time, 
the position at the end position at (xl, yl) after 
the time tl, and indicates the linear movement at 

25 an equal speed. Therefore, as shown in FIG. 1, the 
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relationship between the time and the normalized 
position is defined with the line indicating the 
normalized position of 0 at time tO and the 
normalized position of 1 at time tl, and the result 
5 is output as the normalized position data. Then, 
the pattern attribute calculating means 105 fetches 
the motion locus data and the normalized position 
data, and obtains the relative time of the time 
from the motion start time to a certain motion time 

10 to the motion time tO — > tl. Then, the normalized 
position at the current time is computed by 
referring to the relationship between the time in 
the normalized position defining means 104 and the 
normalized position. Then, the motion locus data in 

15 the motion locus defining means 103 is referred to, 
and the position on the motion locus corresponding 
to the normalized position is obtained to obtain 
the position on the motion locus of the pattern at 
the current time. Assuming that the normalized 

20 position is p, the position coordinates (x, y) of 
the pattern at the current time is obtained by the 
following equations. 

X = xl • p + ( 1 - p) • xO 
y = yl • p + (1 - p) • yO 

25 where 0 < p < 1 
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Then, the position coordinates (x, y) of the 
pattern are obtained at predetermined intervals 
from the motion start time, and output as motion 
data to the pattern generating means 106. The 
5 pattern generating means 106 retrieves the pattern 
of the train stored in the pattern defining means 
101, and generates displayed pattern data according 
to the motion data of the pattern output by the 
pattern attribute calculating means 105. The 

10 display means 107 displays the pattern of the train 
moving at a constant speed from the initial 
position to the end position. 

Thus, according to the present invention, the 
basic motion (movement) and the locus are 

15 prescribed by the motion locus defining means 103, 
and the speed of the motion is prescribed by the 
normalized position defining means 104. Therefore, 
when the speed of the motion is changed, only the 
definition of the normalized position is changed 

20 without defining the motion for each section 
obtained by dividing a motion locus into several 
sections as in the conventional methods. That is, 
for example, if the definition of the normalized 
position indicates the convex curve as shown in FIG. 

25 1, then the operation can be easily realized with 
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the start time set earlier and the end time set 
later. 

In the embodiment shown in FIG. 1, a motion 
can be changed by changing the definition of the 
5 normalized position as explained below. A change 
made to animation, etc. is realized by changing the 
timing and moving method. The method of realizing 
the change is described below by referring to FIG. 
2. FIG. 2 shows an example of an operation of 

10 linearly moving from the initial position defined 
in FIG. 1 in the end position direction in which 
the motion reaches the half of the locus at time tl, 
and returns to the initial position at time t2. In 
this case, the function of the normalized position 

15 defining means 104 is changed from the linear 
function as shown in FIG. 1 into the function of 
the line (from initial position at time tO, half 
point at tl, and initial point at time tO) shown in 
FIG. 2. Thus, the pattern attribute calculating 

20 means 105 computes the normalized position using 
the new function when the normalized position is to 
be obtained from the elapsed time. On the display 
means 107, the motion pattern starts at the initial 
position (xO, yO), reaches the half position of the 

25 locus at time tl, and returns to the initial 
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position again at time t2 according to the given 
line function. 

Thus, when the relationship between the 
position on the motion locus and the time is 
5 changed using the same basic motion locus data, the 
motion can be changed only by changing the data in 
the normalized position defining means 104. When 
the relationship between the time and the position 
change is defined, it can be represented by a 
10 normalized value of the half point of the locus . 
Therefore, the motion can be easily and efficiently 
defined. 

Although the motion locus indicates a 
complicated pattern as shown in FIG. 3, the motion 

15 can be as simple as linearly interpolating the 
motion locus as represented by the relationship 
between the time and the motion locus. 
Conventionally, in the above mentioned case, a time 
and an attribute value at the time are specified 

20 for the interpolation point of the motion locus and 
all interpolation points of the relationship 
between the time and the motion locus . However, 
according to the present embodiment, the definition 
of the motion locus and the definition of the 

25 relationship between the time and the pattern 



positdon of the motion locus can be individually 
performed. Therefore, the motion locus defining 
means 103 defines the complicate motion locus 
pattern while the normalized position defining 
means 104 defines the relationship between the 
normalized position and the time on the line 
connecting the normalized positions on the locus 
from the motion start time and the elapsed time. 
ThuS/ according to the present embodiment, the 
motion locus and the relationship between the 
pattern position on the motion locus and the time 
can be defined using the data required for the 
respective definitions, thereby reducing the amount 
of data required for the definition of a motion and 
realizing easier motion definition as compared with 
the method of specifying the attribute values of 
the time, position, etc. on all interpolation 
points in the conventional technology. 

As the second embodiment, a method of defining 
a motion of a pattern in which the display position 
of a switch is changed according to the instruction 
of the input device of a mouse, etc. on the screen 
as in the case of the sliding switch is described 
below by referring to FIG. 4. 

The pattern defining means 101 defines a 
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pattern to be moved (switch unit) ♦ Assume the 
following motion as a motion of a switch unit to be 
realized in the present embodiment. That is, the 
switch moves right and left in steps, and the 
5 switch is moved to the point closest to the x value 
of the screen coordinates indicated by the mouse 
lOOA. The motion can be defined as follows. First, 
the motion locus defining means 103 defines the 
motion locus of the pattern. In the case of the 

10 switch, the position of the pattern changes in . the 
motion locus as in the above mentioned embodiment, 
and the locus indicates a straight line in the 
horizontal direction as shown in FIG. 4. Then, a 
normalized position defining means 404 is defined, 

15 In the above mentioned embodiment, the input value 
is a required time. However, in the present 
embodiment, it is the input screen coordinates (x, 
y) from the mouse lOOA. Therefore, the normalized 
position defining means 404 defines the 

20 relationship between the screen coordinates (x, y) 
and the normalized position of the motion locus. In 
the case of this switch, the movement position 
depends only on the x coordinates of the input 
screen coordinates from the mouse lOOA. Therefore, 

25 the relationship between the x coordinates of the 
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input coordinates of the mouse and the normalized 
position of the locus is defined. This switch can 
be represented by using a step function for the x 
value given with the step motion taken into account. 
5 Therefore, the definition of the normalized 
position defining means 404 indicates the step 
function as shown in FIG. 4. 

When the motion is actually performed, the 
coordinates are input from the input means lOOA 

10 such as a mouse, etc. into the pattern attribute 
calculating means 405. Then, based on the 

relationship between the input coordinates of the 
normalized position defining . means 404 and the 
normalized position, the normalized position on the 

15 motion locus of the motion pattern corresponding to 
the input coordinates can be computed. Then, as in 
the above mentioned embodiment, the pattern 
position is obtained from the motion locus data of 
the motion locus defining means 103 and the 

20 normalized position of the pattern on the motion 
locus. Based on the obtained pattern position data, 
and using the pattern data of the pattern defining 
means 101, the pattern generating means 106 
generates displayed pattern data, and the data is 

25 displayed on the display means 107. 
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As described above, the data in the normalized 
position defining means 404 can be easily described 
only by changing the data into the relationship 
between the input and the normalized position 
5 although the pattern moves in response to the input 
at a time other than a given time in the 
coordinates position of a switch, etc. As the third 
embodiment, a case in which each relationship in 
the motion defining means 102 is defined using a 

10 directional line. According to the present 

embodiment, a defining method of drawing a pattern 
using a pen is adopted to define a pattern having a 
directional line. The following commands 1 through 
5 are used. In this example, a two-dimensional 

15 space is described, but a three-dimensional space 
can also be processed by specifying additional 
coordinates in the coordinate system. 

1. currentpoint : Indicating the current position 
of the pen. 

2 0 2. X y moveto: Indicating the pen-up (lifting a 
pen) at the coordinates (x, y) 

3. X y lineto: Indicating the pen-down (lowering 
the pen) by linearly moving the pen from the 
current position of the pen at the coordinates (x, 
25 y) 
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4. xl yl x2 y2 x3 y3 curveto: Moving on the 
Beziers curve drawn by pen-down through the four 
points, that is, the current position of the pen 
and three sets of coordinates defined as the 
current coordinates (xl, yl) / (x2, y2), and (x3, 
y3) . 

5 . closepath: Moving the pen by pen-down from 
the current position of the pen to the specified 
position moveto iinitiediately before. 

In the present system, the pattern defined by 
the above mentioned commands 1 through 5 
(specifically curveto) is approximately analyzed 
into the linear (1 through n) group as shown in FIG. 
5, and managed using the list structure. The header 
portion 501 of the pattern stores the total length 
TL of the pattern and the pointer LP to the linear 
group. The primitive 502 of each line 1 through (n 
- 1) and the primitive 503 of the last line n store 
the start point coordinates (xO, yO) of the line, 
the end point coordinates (xl, yl), the length LO 
from the start point to the line, the length LI 
including the line, and the pointer NLP to the next 
line. The pointer LNP of the last line primitive 
503 stores -1 indicating the last line. 

When the device shown in FIG. 1 is used, the 



14 



motion locus defining means 103 can describe the 
motion locus data using the above mentioned command 
group. When the motion locus data is described in 
the above mentioned method, the normalized position 
defining means 104 searches for the line of LO < 
(p • TL) < LI where p indicates the normalized 
position on the locus, and the coordinates 
(attribute value of pattern) on the motion locus 
corresponding to the normalized position are 
obtained in the computation by the following 
equation. 

When t = (p-TL - LO) / (LI - LO) 
X = xO + t • (xl - xO) 
y = yO + t • (yl - yO) 

Furthermore, the normalized position defining 
means 104 describes the relationship using the 
pattern command. At this time, a pattern is defined 
in the space (t, p) formed by the time t and the 
relative position p replacing the pattern 
coordinates (x, y) . The pattern attribute 

calculating means 105 first searches for a line 

having tO < t < tl, and obtains the normalized 
position on the motion locus corresponding to the 
time in the computation by the following equation, 
p = pO + (t - tO) • (pO - pi) / (to - tl) 
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The motion corresponding to the input value 
other than time can be described using the above 
mentioned pattern command, and the pattern 
attribute calculating means 405 can similarly 
perform the computation. As described above, each 
piece of data of the motion defining means 102 can 
be described using the above mentioned pattern 
command. Thus, a motion can be defined using a 
pattern, thereby easily defining the motion. 

FIG. 6 shows an embodiment of representing a 
combination of a plurality of motions for a 
complicated motion. In this embodiment, a motion of 
moving with rotation is defined. The motion is 
formed by movement and rotation, and the motion is 
defined using the motion defining means 102a and 
102b. The motion defining means 102a shown in FIG- 
6 defines the relationship between the time and the 
position of a pattern, and s a moving motion. The 
motion defining means 102b defines the relationship 
between the time and the rotation angle, of a 
pattern, and describes a rotating motion. When the 
motion starts, each pattern attribute calculating 
means 105 of the motion defining means 102a and 
102b describing the motion relating to the pattern 
computes the attribute values of the position 
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corresponding to the time and the rotation angle 
similarly as in the embodiment shown in FIG. 1. The 
pattern generating means 106 refers to all 
attribute values computed by the motion defining 
5 means 102a and 102b, and generates displayed 
pattern data based on the pattern data of the 
pattern defining means 101. In the above mentioned 
operation, the display means 107 displays the 
pattern having the motion obtained as a combination 
10 of movement and rotation. 

As described above, according to the present 
embodiment, a further complicated motion can be 
easily described by combining the motions of a 
plurality of motion defining means. 



